In toto imaging of the migrating Zebrafish lateral line primordium at single cell resolution.
The zebrafish Posterior Lateral Line primordium (PLLp) has emerged as an important model system for studying many aspects of development, including cell migration, cell type specification and tissue morphogenesis. Despite this, basic aspects of PLLp biology remain incompletely understood. The PLLp is a group of approximately 140 cells which pioneers the formation of the Posterior Lateral Line (LL) system by migrating along the length of the embryo, periodically depositing clusters of epithelial cells, which will go on to form the mature sense organs of the lateral line, called neuromasts. The neuromasts are formed within the migrating PLLp as protoneuromasts: the first protoneuromast is formed close to the trailing end and additional protoneuromasts are formed sequentially, progressively closer to the leading edge of the migrating collective. We imaged the migration of PLL primordia and tracked every cell in the lateral line system over the course of migration. From this data set we unambiguously determined the lineage and fate of every cell deposited by the migrating PLLp. We show that, on average, proliferation across the entire PLLp is weakly patterned, with leading cells tending to divide more slowly than trailing cells. Neuromasts are formed sequentially by local expansion of existing cells along the length of the PLLp, not by self-renewing stem cell-like divisions of a restricted leading population that is highly proliferative. The fate of deposited cells, either within neuromasts or as interneuromast cells (in between deposited neuromasts) is not determined by any obvious stereotyped lineages. Instead, it is determined somewhat stochasitcailly, as a function of a cells distance from the center of a maturing protoneuromast. Together, our data provide a rigorous baseline for the behavior of the PLLp, which can be used to inform further study of this important model system.